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Colorectal Cancer Genomic Profile

• Colorectal cancer (CRC) is a heterogeneous disease caused by multistep genetic alterations under the 
influence of genomic instability:

• chromosomal instability, microsatellite instability, hypermutated-single nucleotide variants,  

• Genome stable-induced transformation in the colonic epithelium result in evolving process to 
metastatic tumors

• Identifying molecular subtypes , genetic alterations driving CRC oncogenesis help establishing 
Biomarker -Guided  Therapy 

• Guidelines recommend testing metastatic CRC  for MMR.. / Full genomic Profiling using NGS  as 
standard initial work up 

• Validated and sensitive ctDNA assays can be used to genotype advanced cancers and select patients 
for targeted therapies.

• Initial genotyping with ctDNA assays should be considered when rapid results are needed, and tissue 
is unavailable.



Genomic Profiling of CRC



Consensus Molecular Subtyping in CRC
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Colorectal Cancer Tissue Testing

• MMR

• RAS : Kras, Nras, Hras.

• BRAF

• HEUR2 Neu amplification

• PI3K

• RET Fusion

• NTRK Fusion



Tumor-Informed Versus Plasma-Only 
Liquid    

Biopsy Assay



Comprehensive Molecular Profiling 
Tumor Tissue or Whole Blood 



Clinical Utility of Liquid Biopsies in Colorectal 
Cancer

• Screening and Early Diagnosis

• Circulating Tumor Cells (CTC) and Circulating Endothelial Cell 
Clusters (ECC)

• Circulating Tumor DNA (ctDNA)

• MicroRNAs (miRNAs)

• Long Non-Coding RNAs (lncRNAs)



Clinical Applications of ct-DNA/ Genomic Profiling     
Tumor Informed Vs Naïve 



Clinical Utility of Liquid Biopsy  ( Tumor 
Naïve)    

CRC  

• Liquid biopsy is a minimally invasive, cost efficient  and repeatable 
technique 

• Blood-based liquid biopsies are useful :

• Monitoring disease progression  
• Treatment efficacy, Prognosis

• Acquired resistance to chemotherapy in CRC.

• Clonal Evolution

• The future will  be  to choose the most appropriate therapy based on 
real-time genetic information through a liquid biopsy→ Personalized 
medicine.



Challenges and Limitations of Liquid Biopsy/
Tumor Naïve 

• Low amounts of  ctDNA in samples

• Lack of pre-analytical and analytical consensus, clinical 
validation, regulatory endorsement and cost effectiveness

• Next-generation sequencing (NGS)-based technologies reduced 
the error rate and enhanced sensitivity in ctDNA detection

• NGS included detection of genomic rearrangements:
• new mutations or alterations in genes

• The possibility  of evaluation of response to treatment 



Challenges and Limitations of Liquid 
Biopsy/Tumor Naïve 



Benefit of Liquid Biopsy  identifying  clonal 
evolution of metastatic CRC 

• Hepatic metastases from CRC 
may arise from polyclonal 
seeding from the primary tumor. 

• These data support the 
initiation of metastases by two 
distinct clones from the primary 
P, in L1 and L2 of this patient. 
• Radiation and chemotherapy →

do not alter the general scheme 
of seeding models

• (Dang et al., Sci. Adv. 2020)





What is the Optimum Timing for 
Molecular Profiling/NGS for CRC ??

• Early Stage CRC:
• MMR status 

• Do we need Full NGS ??
• Prognostic Indicators: Braf? 

• Metastatic CRC
• At Presentation: Anti-VGF Vs Anti-EGFR based Combination

• Tissue Testing for NGS

• Plasma -Liquid Biopsy/ Tumor Naïve  : Should it be standard??

• At Progression: Molecular Directed Rx 
• Repeat Tissue Biopsy from the metastatic sites

• Liquid Biopsy/ NGS



Treatment Paradigm, Biomarker Directed 



First Line therapy for Left sided CRC 
Ras - Directed Rx 



Biomarker Directed Therapy: CRC Genomic Profiling
NGS



Circulating Tumor DNA  for MRD

• Ct-DNA technology represents an 
emerging tool in GI cancer 
diagnostics to detect MRD

• Ct-DNA fragments harbor the same 
somatic genomic alterations as a 
patient’s tumor.

• Ct-DNA analysis Methods:
• PCR-based  → Allele-specific assays
• Next-generation sequencing (NGS)-based 

targeted and whole-genome approaches
• Methylation Analysis Epigenetic 

Information



Risk Stratification and ACT: 
ct-DNA tumor Informed  as Biomarker?

• Do All Patients with stage II Colon Cancer benefits from adjuvant  
Chemotherapy after Curative Surgery

• Could we select out patients  with stage III who may be low risk and 
tailor the need for ACT or even omit ACT

• For stage IV CRC Resected is there any additional benefit of ACT
• EORTC Controversies?

• There is a great need to use  ct-DNA to stratify  who will benefit 
from treatment for  stage II , and/or  De-escalation for stages III or 
IV



Stratification  Clinicopathologic  Risk Factors: 
Good Enough ??



DYNAMIC STUDY STAGE II COLON CANCER



DYNAMIC STUDY STAGE II COLON CANCER

• A lower percentage of patients 
in the ct-DNA guided group than 
in the standard-management 
group received adjuvant 
chemotherapy  15% vs. 28%

• In 2-year recurrence-free 
survival→ ct-DNA-guided 
management was noninferior to 
standard management



DYNAMIC STUDY  STAGE  II COLON CANCER

Recurrence Free Survival              RFS with 
Intervention



Challenges Tumor Naive ct DNA as  MRD 



NRG-GI005 (COBRA) Study Schema



Phase II Endpoint Analysis:<br />ctDNA(+) baseline participants​<br /><br /><br />

.





GLAXY Study in CIRCULATE Japan     
                                                                  GI ASCO 2022



Slide 12



Ongoing Trials ct DNA in Stage IV CRC



Anti-Heur 2 Neu Biomarker 
Directed Rx 



Conclusion

• Emerging evidence supports tumor tissue-based comprehensive genomic profiling (CGP) in 
metastatic colorectal cancer (mCRC). 

• Data on liquid biopsy-based circulating tumor DNA (ctDNA) CGP are scarce and mainly 
retrospective. 

• Prospective comparison between the two tests is not currently available.

• Identification of  actionable mutations to direct targeted therapy should be used in routine clinical 
practice

• Genomic Profiling for met CRC is crucial not only for First line therapy , but as Biomarker directed 
therapy for selected patients

• Tumor informed testing future  role as MRD to tailor adjuvant therapy after curative resection.

• However, Tumor Naïve assay for met CRC may have crucial role in the absence of tissue, identifying 
clonal evolution and resistance to the recommended therapy 
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